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EXAMPLE 2 The Fundamental Theorem with the Chain Rule

Find dv/dx if y= fl"zcosrdr.
SOLUTION

The upper limit of integration is not x but x2. This makes ¥ a composite of

u
}'=Icnwdr and u=xi
1

We must therefore apply the Chain Rule when finding dy/dx.

dy dy du

dx du dx
1 [ d Jw ] e
=l P COR ] s —
.d“ | / h(.l'

. du
=Ccosue—
dx

= €08 (x?) « 2

i bt il = 2X COs x2

Now try Exercise -
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EXAMPLE 3 Variable Lower Limits of Integration

Find dy/dx.

ol

5 X
, |
(a) y = £ 3trsintdt (h) y = J;t B o dt

SOLUTION

The rules for integrals set these up for the Fundamental Theorem.

.l , dileile
faird| 4 = = i
(a) d.tJ‘[ 3t sin r dt = ( J; 3t sin 1 dr

{I X
= ———j 3rsint dt
dx ;

= —3xsinx

5 xd I A f s | ~2x
(b o 1
]f!_r“:IZ#—e-"dI dx J; AT d*"“ T f”]

-4,
2+ ¢ dx

1 T
S (a) - 0

2 e

NOW flr}. Ei-"!_’\' SE "
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EXAMPLE 4 Constructing a Function with a Given
Derivative and Vvalue

Find a function ¥ = flx) with derivative c} X
dj' — "&\{;JE "‘ 6
= = tan x 0 T+~

3

that satisfies the condition f(3) = 5

| SOLUTION

The Fundamental Theorem makes it easy to construct a function with denvative tan x:

y = f tan t dt.
3

| Since y(3) = 0, we have only to add 5 to this function to construct one with derivative
| tan x whose value at x = 3 is 5:

flx) = J tan # dt + 5. Now try Exercise 25.
3
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